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1078–5884/00Treatment of Three Pancreaticoduodenal Artery Aneurysms
Associated with CœLiac Artery Occlusion and Splenic
Artery Aneurysm: A Case Report and
Review of the Literature
M. Jibiki,1* Y. Inoue,1 T. Iwai,1 N. Sugano,1 T. Igari2 and M. Koike2Departments of 1Vascular and Applied Surgery, and 2Pathology, Tokyo Medical and Dental University
Graduate School, Tokyo, JapanA case of three pancreaticoduodenal artery (PDA) aneurysms associated with cœliac artery occlusion and a concomitant
splenic arterial aneurysm is described. Surgical treatment was used because it was anticipated that the hepatic blood supply
would be obstructed completely if percutaneous transluminal embolization for three PDA aneurysms were performed.
Splenectomy in continuity with the splenic artery aneurysm and PDA aneurysmectomies were performed, and infrarenal
abdominal aorto-splenic artery bypass was accomplished using a 6 mm ringed expanded polytetrafluoroethylene graft. The
postoperative course was uneventful. Graft patency and successful aneurysm ablation were confirmed using MRA and
intravenous DSA. Arterial histology revealed segmental arterial mediolysis. At 2-year follow-up, the patient was well and
asymptomatic. A literature review of PDA aneurysms is presented.Keywords: Pancreaticoduodenal artery aneurysm; Visceral aneurysm; Segmental arterial mediolysis (SAM); Cœliac artery
stenosis or occlusion.Introduction
Pancreaticoduodenal artery (PDA) aneurysm associ-
ated with cœliac artery (CA) occlusion or stenosis is
unusual, and occurs in 2% of all visceral aneurysms.1
Previous reports describe solitary PDA aneurysm or
two aneurysms associated with CA occlusion or
stenosis.2–12 A case of three PDA aneurysms associ-
ated with CA occlusion and a concomitant splenic
artery (SA) aneurysm is described here. Some authors
have suggested that CA occlusion causes the PDA
aneurysm because the pancreaticoduodenal blood
flow increases via the superior mesenteric arterying author. Dr Masatoshi Jibiki, MD, PhD, Department
and Applied Surgery, Tokyo Medical and Dental
raduate School, 1-5-45 Yushima, Bunkyo-ku, Tokyo
an.
: jibiki.srg1@tmd.ac.jp (M. Jibiki).
0213 + 05 $35.00/0 q 2004 Elsevier Ltd. All rights reser(SMA), and an aneurysmectomy and vascular revas-
cularization are recommended in some reports.2,4,8Case Report
A 55-year-old female presented with epigastric pain.
She was admitted to the hospital for assessment. There
was no history of smoking or excessive alcohol
consumption and there had been no episodes of
pancreatitis, hypertension, portal hypertension, or
abdominal injury. No obvious arteritis or collagen
disease could be found on examination. A diagnosis of
PDA aneurysms and SA aneurysm was made on
ultrasonography. Angiography revealed three PDA
aneurysms, an SA aneurysm and CA occlusion (Fig. 1).
The common hepatic artery (CHA), left gastric artery,
and SA filled via the SMA. CT confirmed three PDA
saccular aneurysms of 2, 2 and 3 cm in diameter,Eur J Vasc Endovasc Surg 29, 213–217 (2005)
doi:10.1016/j.ejvs.2004.09.010, available online at http://www.sciencedirect.com onved.
Fig. 1. (Top) Intra-arterial digital subtraction angiography (DSA) showed a SA aneurysm (arrow) and the cœliac artery was
completely obstructed. (Bottom) Intra-arterial digital subtraction angiography (DSA) showed three pancreaticoduodenal
artery aneurysms (white arrow: first aneurysm, white open arrow: second aneurysm and black open arrow: third aneurysm).
M. Jibiki et al.214respectively, and an SA aneurysm of 4 cm in diameter
without any evidence of rupture.
DSA assessment suggested that the blood supply to
the CHA would be completely obstructed if percuta-
neous transluminal embolization (PTE) were per-
formed for three PDA aneurysms so the patient was
prepared for open surgery.
A splenectomy along with the SA aneurysm was
performed first, and then the first aneurysm, 5 cm
distal from the orifice of the SMA, which was
embedded within the pancreas, was exposed and
resected. Infrarenal abdominal aortosplenic artery
bypass with an externally supported 6 mm ePTFE
graft was performed to maintain the hepatic blood
supply. The second aneurysm abutted on the edge of
the uncinate process of pancreas. The branches were
ligated, three-quarters of the aneurysmal wall was
resected and a branch orifice was transfixed after
aneurysmectomy to prevent pancreatic damage.
Finally, the third aneurysmectomy was performed by
ligation of the afferent and efferent arteries of the
aneurysm after Kocherisation. The ePTFE graft was
covered with omentum to prevent direct exposure to
the pancreas and to reduce the risk of graft infection.
The postoperative course was uneventful. DSA con-
firmed both graft patency and the absence of a residual
aneurysm (Fig. 2).
The pathological findings from the resectedEur J Vasc Endovasc Surg Vol 29, February 2005specimen (PDA aneurysm and SP aneurysm) showed
that vacuolar degeneration had occurred and the
medial smooth muscle cells were decreased in
number; the internal elastic lamina was mostly intact.
Inflammatory changes or atherosclerotic findings were
not seen (Fig. 3). The findings were compatible with
segmental arterial mediolysis (SAM).Discussion
PDA aneurysms are uncommon and together make up
2% of all visceral artery aneurysms;1 88 cases have
been reported until 1994.13 Generally, the causes of
visceral aneurysm formation are atherosclerotic vas-
cular disease, connective tissue disorders, polyarteritis
nodosa, Takayasu’s disease, pancreatitis, trauma,
necrotizing arteritis,4 fibromuscular dysplasia and
SAM.14–16 A PDA aneurysm associated with CA
occlusion was first reported by Sutton and Lawton in
1973.17 Since then, 57 cases have been reported to
date2–12,18,19 (Table 1).
CA occlusion or stenosis was found in 63% of all
cases with PDA aneurysm,7 and this was an incidental
finding in about 40% of the cases where there was no
rupture. Most asymptomatic aneurysms were inciden-
tally discovered using angiography and enhanced CT.
No definite relationship between aneurysm rupture
Fig. 2. The graft patency (white arrow) and no residual
aneurysm were demonstrated on postoperative intravenous
DSA.
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predict the risk of aneurysm rupture only based on the
aneurysmal diameter.13 There were five cases less than
1 cm and 14 cases less than 2 cm in diameter,
respectively, out of 29 ruptures in a total of 58Table 1. The profiles of pancreaticoduodenal artery aneurysms
associated with cœliac artery stenosis or occlusion in the literature
PDA (NZ58 cases)
Age (meanGSD y.o.) 56G13
Gender (men:women) 27:26*
Numbers of aneurysms 1.1G0.4
One aneurysm (number of
cases)
53
Two aneurysms (number of
cases)
4
Three aneurysms (number of
cases)
1
Size (cm) 2.1G1.3†
K1 (number of cases) 9
1.1–1.5 (number of cases) 6
1.6–2.0 (number of cases) 12
2.1 (number of cases) 15
Rupture:non-rupture 29:29
Treatment
Surgery (number of cases) 34
Embolization (number of
cases)
11
Observation (number cases) 12
N.M. (number of cases) 1
Revascularization 16
Bypass (number of cases) 10
Lig. resection (number of
cases)
6
PDA, pancreaticoduodenal artery aneurysm; N.M., not mentioned;
Lig, ligament.
* Gender was not known in five cases.
† Forty cases with 42 aneurysms.cases.2–12,18,19 Treatment should be performed regard-
less of the size as de Parrot et al. suggest.7
Surgical treatment or PTE were performed in 38
patients and 12 patients, respectively.5,7,9–11,18,19 Surgi-
cal treatment (nZ36) included ligation (6), pancreati-
coduodenectomy (PD) (5), exclusion (3), resection (2),
and pylorus preserving PD (1).2,4,8,9 PTE has been
performed in 10 cases with ruptured aneurysms and
two cases without rupture to date.9,11,18,19
Neschis6 reported that PTE was not always techni-
cally possible, especially when the embolized feeding
artery of the aneurysm was the only major collateral to
organs in the area since blood supply might be
sacrificed by embolization without vascular recon-
struction because of associated CA stenosis. Vascular
reconstruction was performed in 10 out of 58 cases for
PDA aneurysm associated with CA occlusion or
stenosis and the median arcuate ligament was resected
in seven cases.2,4,8,9,19 Aorta-CHA bypass, aorta-CA
bypass, or inferior PDA-SMA anastomosis were all
performed in various cases. Bypass grafting was
performed simultaneously to maintain blood supply
to the liver and pancreatic head. Vascular reconstruc-
tion might not be the best option for unstable patients
after the aneurysm has ruptured. Aneurysmectomy or
exclusion with or without vascular reconstruction has
been performed in these situations.4 Quandalle et al.
reported that the vascular revascularization was not
necessary in nine of 14 cases after exclusion or
aneurysmectomy and in one case with PD because
there were multiple collateral vessels.20
In this case, it was considered that all arcades of the
pancreatic head would be embolized and blood
supply to the CHA would be completely sacrificed if
PTE were performed for three PDA aneurysms. The
strategy for these multiple aneurysms was aorta-SA
bypass graft and aneurysmectomy electively because
three aneurysmectomies might induce hepatic ische-
mia. If some of the three PDA aneurysms (especially
the second PDA aneurysm embedded in the pancrea-
tic uncus) could not be resected without pancreatic
damage, bypass grafting would be performed leaving
some aneurysm unresected and postoperative PTE
would be one of the treatment options.7 Six millimetre
ePTFE graft with removable rings was anastomosed to
the left sided wall of the infrarenal aorta, run behind
the left renal hilum and anastomosed to SA in an
antegrade fashion. That graft could be shaped in a
smooth configuration without kinking and com-
pression because of the external support. It was easily
covered with omentum to prevent direct intestinal
contact and exposure to the pancreas. Moreover, the
bypass grafting was a useful and less-invasive
vascular procedure to reduce postoperative mortalityEur J Vasc Endovasc Surg Vol 29, February 2005
Fig. 3. The pathological findings of resected pancreaticoduodenal artery aneurysms were vacuolar degeneration of media
and decrease of smooth muscle cells, and the internal elastic lamina was mostly preserved (top, HE staining; bottom left,
arrow; bottom right, open arrow). Inflammatory changes or atherosclerotic findings were not seen. The findings were
compatible with segmental arterial mediolysis.
M. Jibiki et al.216and morbidity, especially in high-risk patients or at
emergency surgery, because the aorta could be
clamped more distally than the infrarenal abdominal
aortic portion.
Increased flow in the collateral arteries via the SMA
is associated with aneurysmal development at the
proximal bifurcation of the PDA according to Sutton
and other previous authors.17,18 Because it was hard to
explain the ætiology of our aneurysms by the theory,
and pathological findings indicated SAM of all four
aneurysms, pathogenesis of the SAM was an interest-
ing problem to be resolved. Slavin and Gonzalez-Eur J Vasc Endovasc Surg Vol 29, February 2005Vitale first described an unusual vascular lesion called
‘segmental mediolytic arteritis’ in 197614, and then
Slavin et al.15 suggested ‘segmental arterial mediolysis’
was a better term, the main characteristics of which
was diffuse cytoplasmic vacuolar transformation of
the medial smooth muscles in early arterial changes.
Slavin15 suggested vasospasm by vasoactive agents
such as catecholamine or endothelin as a cause of SAM
but the pathogenesis is still obscure. The smooth
muscle degeneration develops focally at an early stage
of SAM; thereafter, the arteries exhibit a high pro-
portion of circumferential degeneration. It is thought
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arterial wall. In the pathological findings in our case,
the saccular aneurysmal wall was thin and amor-
phous, sparse elastic lamina and fibrous tissue. The
diffuse cytoplasmic vacuolar transformation was
found circumferentially in the media continuous
with the aneurysm. The progressive nature of the
lesion was supported by the pathological findings in
the case. Moreover, the increased flow in the collateral
arteries via the SMA due to CA occlusion made
arterial wall tension higher. It was, therefore, thought
that aneurysmal change tended to result from both
focal degeneration and an increase in blood flow.
In summary, treatment strategies for PDA aneur-
ysms associated with CA occlusion or stenosis are
recommended as follows; treatment should be carried
out regardless of the size, and PTE can be used if one
arcade to the hepatic territory can be preserved. If it
was anticipated that hepatic blood supply would be
sacrificed completely by PTE, surgical treatment with
vascular reconstruction to SA or CHA is rec-
ommended. If it is difficult to treat the aneurysm
surgically because the PDA aneurysm is embedded
within the pancreas, other aneurysms should be
resected with bypass grafting to preserve hepatic
blood flow and the aneurysm embedded within
pancreas should be treated with PTE to prevent
pancreatic damage.References
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